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A SYSTEM AND METHOD FOR SENDING MULTIMEDIA 
ATTACHMENTS TO TEXT MESSAGES 
IN RADIOCOMMUNIC ATION SYSTEMS 



BACKGROUND 

The present invention generally relates to radiocommunication systems and 
methods for signalling in radiocommunication systems and, more particularly, to 
systems and methods for communicating multimedia attachments to short text messages 

10 in radiocommunication systems. 

The GSM describes a European standard for radiocommunication and the 
corresponding Public Land Mobile Network (PLMN) which is intended to provide 
uniformity so that users can access radiocommunication systems throughout Europe 
with miTiimal equipment compatibility problems. The GSM includes many services 

IS for subscribers, including a message function service called the Short Message Service 
(SMS) which provides for the transmission of messages having up to 160 alphanumeric 
characters to be sent to a subscriber at his or her mobile unit. 

Unlike voice or data connections supported in radiocommunication systems, 
SMS messages are typically transmitted as overhead signalling, e.g., as part of the 

20 information provided on control channels. Thus, SMS service is more similar in many 
ways to conventional paging functions than to wireless voice or data connections, but 
also has several differences. For example, if a phone is switched off, or otherwise 
unreachable, the SMS message is stored and can later be sent to the designated 
subscriber when that subscriber is reconnected to the system. The SMS message 

25 originates from either a mobile unit, which transmits the SMS message to a service 
center, or from a user external to the radiocommunication system, e.g., by calling an 
operator at a service center who enters the SMS message into the radiocommunication 
system. 

When an SMS message is delivered from a service center to a mobile unit, 
30 regardless of how it originates, such a message is conventionally referred to as a 
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"mobile terminated short message" (MTSM)- If an SMS message originates at a 
mobile unit, the signal to the service center requesting forwarding of the SMS message 
is conventionally referred to as a "mobile originated short message" (MOSM). The 
conventional protocol for transmission of MTSMs is well established in the GSM, for 
example in the document entitled "GSM 09.Q2-Version 2" published in June 1992 
which is incorporated here by reference and is described in more detail below with 
respect to Figure 1. ^ ' ; 

Therein, an originating mobile station (MS- A) 2 sends an MOSM to the mobile 
switching center (MSC) 4 supporting the geographical area which the mobile station is 
currently visiting. Not shown explicitly in Figure 1, but as will be apparent to those 
skilled in the art, is the base station which receives the signal from the mobile station 2 
aind forwards same to the MSG 4. The MSG 4 forwards the MOSM to interworking 
mobile switching center (IWMSC) <5 using ah address of the service center assigned to 
mobile station 2 as part of the overhead information associated with the MOSM. 

The IWMSC pirovides centralize interfacing functionality for SMS messaging. 
For MOSMs, the FO^SC 6 operates 'to transfer short messages to^an identified service 
center (SC). The IWMSC also fimdidns to transfer results associated witK SMS * 
message transmission back to the MSG. Thus, in this example, IWMSG 6 forwards the 
MOSM to SC-A 8. SG-A 8 acknowledges receipt of the MOSM back to IWMSC 6, 
which in turn forwards an acknowledgement back to MSC 4. ^ . . . 

Service centers are "store iahci forward" devices which are logically outside of 
the mobile radio network. SCs operate to receive and store SMS messages, deliver 
SMS messages to mobile stations (or receivers outside of the mobile network) and, 
optionally, custbmize delivery of SMS m^sages according to service profiles stored at 
the SC. In the current exan^le, SC-A 8 rweives the MOSM firom the IWMSC 6 and, 
assuming for tfie sake of this exanq>le tfaiat the subscriber associated with MS-A has a 
service jprbfile stored at SC-A 8, performs one or more operations to the MOSM in 
accordance with the iservice profile. These operations may include, for example, 
copying the received SMS message and storing same, sending the SMS message 
abcordirig to a distribution list diefined by subscriber A, or converting the SMS message 
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to a desired delivery media (e.g., a fax). After performing whatever operations are 
indicated by the service profile, SC-A 8. then sends the MOSM as an MTSM to the 
recipientidentified in the MQSM. This occurs as follows. 

: The MTSM is first sent to an SMS-gateway mobile switching center (GMSC) 
5 10. :^ Late itS: counterpart the IWMSC the GMSC acts as a port into the mobile radio 
network. : Before the GMSC- 10 can deliver .the SMS message through the chain of 
nodes to the base station (not shown) which is serving the recipient's, mobile station, 
. the GMSC 10 must first determine. the location of the recipient's mpbile station (i.e., 
which MSC is currently serving that mobiletstation). Thus, GMSC 10 first interrogates 
10 the recipient's home, locsution register (HLR): 12 to, obtain routing information, for the 

. message.- ^ . ■ - , :•: ^ ^ i-.^ • - . . . • ^ :\ : r .... 

HLRs store data relating to subscribers-includi^ for exanagle, current location 
L of the subscribers* equipment, directory number (MSISDN Pl^n- , 

identification (e.g. , Interimtional Mobile Subscn^ supplementary 
15 service profiles. and telesery ice profiles. Fpr^MT^^ request) 
. the identity of the visite^ MSC ^ssoQisax^jwiti^^^ SMS message,,^ well 

as information relating to whether the mobUe.s|t^tipn.(^ i^-S-* 
- whether the subscriber is barred from receiving. MTSMs). . In.the current example, to 
interrogate the HLR 12, a GSM MAP messagj^ called ."Send Routing Information for 
20 Short Message" is sent by &e GMSC/lQ;toJti^.H TJie ^ppropri^ 

inten-Qgatipn can be^detel^^ine4 using -,t^^^ by translating the 

MSISDN intoaCGOT Np. Taddress. , ^ > c CVC j *r vi 

After receiving die routing iirfprmatiQn,.,e.g.^ MSC niunber and 

IMSI, Irom HLR 12, the GMSC: 10 foiwsu-ds jthe the^yisit^ MSCA'ILR 14 

25 . which is, currently serying.t^e. rwrfp^nt*^,,^ 16. ..Note that for 

purposes of simpliciQr the visitpr location register. (^/I^R) has, been illustrated in. Figure 
1 as being integrated with the,mobile switching center, although in. practice these two 
nodes can be physiqally^separated. .The VLR manages.data ^sociated with subscribers 
which are currentiy situated^ within its area. of responsibility^ ,;e.g., ^those which haye 
30 Toamed into the service, area of that VLR, the VLR bping updated with information 
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from a subscriber's home location register. With respect to handling SMS messages, 
the VLR also stores an indication if a mobile station is unrekchable for delivery of a 
' particular MTSM. The VLR notifies the HLR whien a mobile station can later be 
• reached to deliver the MTSM. 
5 With the advent of the Internet, e-mail having multimedia attachments is a 

service that is growing in popularity widi coiisumers. Today, although the SMS 
techniques described above provide functionality which is comparable to the text 
messaging attribute of e-mail, there exists no mechanism which would permit 
transmission or reception of an attached file, e.g., image files or audio files, by a 
10 remote, wireless tenninal. 

One solution to this problem would be to implement e-mail client software in 
each remote, wireless terminal, so that these devices could be used to send and receive 
e-mail much like a conq)uter terminal. However, this would require adaptation of the 
air interface (i:e., the standardized interfaceis which specify how infDrmation is 
IS transmitted between a base statioii iazid a mobile station in radiocommunication systems) 
and other additional con:q>lexity : Moreover^ there are today many differrat e-mail 
standards, e.g., IMAP4 and POP3, each of which would require support to provide a 
sinMlar tj^e of service in tiie wireless environs 

From the foregoing, it is apparent that it would be desirable to modify 
20 conventibhal techniques for delivering SMS messages to provide an opportunity for 
attaching files, e.g., image, audio, etc., thereto. However, for the various reasons 
discussed above, it would be also desirable to provide this capability wMout 
introducing the coixq)lexity of turning wireless conmiunicatibn devices into e-mail 
chcnts perse. ^ " * ' " . - ^ % . ; 
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SUMMARY 

According to exemplary embodiments of the present invention, these and other 
drawbacks, problems and limitations of conventional radiocommunication systems are 
overcome by providing methods and mechanisms for transmitting attachinents to text 
5 messages without turning terminals into e-nia|l clients. When an attachment is to be 
transmitted, an address of an a^achment server is appended to th|e text niessage. The 
text message is then forwarded to the intend^ recipient, e.g., via an SMS server,, 
while the attachment is sent to the attachment server. Upon receipt of the text 
message, the recipient can then download the attachment from the attachment server 
10 using the address included in the text message. 

BRIEF DESCRIPTION OF THE DRAWINGS 
IS The foregoing objects, features and advantages of the present invention will be 

more readily understood upon reading the following det^led desqnpdpn in conjunction 
with the drawings in which: . ^ , , 

Figure 1 illustrates a block diagr^am of entities involved in the . routing of SMS 

messa^;^ ^ ^ ^ ^ _ , ^ ---..^t^-- .v V- - ■ v 

20 ^^8^? 2 is a flowchart illustrating a general niethod for trsmsnutting mpssa^^ 

with amiclunents acc^^ 

Figure 3 illi^tirates a node map used to describe the routing of SMS messages 
an4 attachments according to an exemplary embodunent of tihie present invention; 

Figures 4(a) and 4(b) depict signalling between a receiving terminal and an, 
25 attachment server according to an exemplary embodiment of the present invention; and 
Figure 5 is a block diagram of an exemplary cellular radiocommunication 
system in which the present invention can be implemented. 
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DETAILED DESCRIPTION 
In the following description, for purposes of explanation and not limitation, 
^^.specific details are set forth, such as. particular circuits, circuit conqponents,. techniques, 
etc. m order to provide a thorough understanding of the present invention. However, it 
5 . will be apparent to one skilled in the art that the present invention may be practiced in 
other embodiments that depart from these specific details. In.other instances,vdetailed . 
descriptions of well-known methods, devices, and circuits are omitted so as not to 
obscure the description of the present invention. 

The exemplary radio commimication systems discussed herein are described as 
10 using the time division multiple access (TDM A) protocol, in which commimication 
between the base station and the mobile terminals is performed oyer a number of time 
slots. : However; those skiUed in the art -wiUrappreciate that the concqits disclosed 
hmin find use iii other protocols^ including^ but not limited to, frequency division 
multiple access <FDMA), code.diyision multiple access (CDMA), or some hybrid of 
IS any of the above protocols. Likewise,> spme of the ;exemplary embodiments provide 
illustrative examples relating to the GSM system, how:eyer,/tbe techniques described 
herein are equally applicable to radiocommunication systems operating in accordance 
with any specification.; - : . , ^ >: 

According to an exemplary embodiment of the present invention, a camera \ 
20 device which is capable of generating image files is built into, or detachably associated 
with, a i;emote terminal in the radiocommimication system, e.g., a cellular phone in a 
UMTS system. This camera can take a still image, or possibly also . a video sequence, 
. and send it to the remote terminal for storage in a memory device. The specific . • 
inq)lementation by which .the camera device is associated with the terminal is beyond 
25 the scope of this discussion as any. iinplementation can be used in conjunction with the 
present invention. However, as an example, the interested reader is Teferred^ to U: S. 
Patent No. 5,806^005, entitled "Wireless Image Transfer- from a Digitial Still Video 
Camera To A Networked Computer", the, disclosure of which is incorporated here by 
reference. The digital camera can be added as a completely separate unit, i.e., 
30 . contaiiiing all of the processing, compression, view finding and display functionality 
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and simply using the terminal as a modem to transniit the captured image as a 
coiiq)ressed, attachment file. Alternatively /Uie camera can be a small module which is 
. . snapped onto the'tenniiial, wherein the snap-^n module contains an image seh^of ^d 

. processorv'biit which transfers unbdmpFessed data to the terminal for viewing and 
5 : compression: Yet another option is to provide the camera module with the image/video 
compr^sion functionality, in addition to the image sensor and processor; so that 
compressed data is transmitted to the terimnal. In addition to, or as an alternative to, 
the camera, an audio recorder for recording audio, voice, miisic, or any kind of 
soimds, may be provided to the terminal and used to capture and send audio 
10 information to the terminal for storage; ^ • ' v ^ 

The terminal may display the capttired- iinajge on the termiiial*s screen or buqiut 
the audio file thrdugh>a speaker or earpfio»n1er^^However,' it%dtUd als 
send this file, image or audio, to another term^^ 

system or to:a terminal outside of the' i^didcdl^iimunica^ a computer. 

IS As. mentioned above^ conveiitioiml r^ocbinmuiiica^bh systCTS do liot provide any 
method or mechajusm for sending imagi^ or^Mes^^iddfesseii^^direic^^ 
^terminal, but only support text messaging via SM Mordoveir; thCTe' is no 
conventional way for a message creator to know whether the receiving tefminal has the 
c^ability to handle vreceived data which M<:ludes attkcHed files^ such as image or audio 

20 -.j.fileSws;^ -^'l::' ' - ' ^''^ -^-nvni -^f/rv^^r^r::^;^?, \ - - ^ 

•x: > Acc6rding«to exemplary :embodiinentj5>5f'tti^^^ 

messaging application^prdvides the capability to attach^such files to'an SMS message 
for routing within the f adiocommunication systeni, ^ For "exanq>le, wiilli reference to the 
exemplary method of Figure 2; consider that a-user first ctea convendbnal SMS 

25 message in his or her terminal at istep^ 20c^ >Then^ 'before^ t^^^^ user send^ the SMS 

mesisage, the terminal can ask the' user whcither ah ^ttach^ should be' included at 

step, 22. . Alternatively, a menii selection item or keypad stroke combination may be 
invoked by the user (without prompting) to add the attachment. If the user opts hot to 
attach a file to the SMS message, then the SMS message is transmitted conventioialiy 

30 at,step 24, i.e., in the manner described above with respect to Figure 1. OtherwiSieV as 
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indicated generally at step 26, certain infonnation is added to the SMS message, which 
; is forwarded to the intended recipient, and the attachment is sent to a special server for 
retrieval by the recipient of the SMS message. 

Figure 3 iUustrates how the SMS message.and its attachment are routed 
5 according to an exenq)lary embodiment of the present invention. The terminal 30 
sends the attached image from the terminal .30 to a server 32 located in the network, 
e.g., using Wireless Access Protocol (WAP) as a transport mechanism. Those skilled 
in the art will be familiar with WAP, however the interested reader can find more^ 
. information about WAP at http://www.wapforum.com/, the disclosure of. which is 
10 incorporated here by reference. Note that according to this exemplary embodiment, the 
. attachment is not sent straight to the receiving party 34.. The text pprtion of the SMS 
: message is sent to the receiving parQf ?34. via an SMS sender 36; e.g., as described 
! above with respect to Figure^^l; but the attachment^is transmitted to x different server 
32. More specifically, the terminal 30 can have stored therein an address, e.g, a 
IS uniform resource location (URL) address, identifying the server 32 that. the image is to. 

be sent to.. \; : .^'U -^ih . rr\. - r/', ^. 

This URLv e.g., image.telia.com,^'COvld be associated with a service that the 
operator provides to the user and, therefore, is only entered once, into the terminal 30. 
Those skilled in the art will appreciate. that the server 32 may be part of the operator's 

20 network or, alternatively, can reside outside the operator!s network, e.g., on the 
Internet. The terminal includes the URL address (e.g.; image.telia.com/seruUng^.: 
phone-number/iimge-mimbery as.psin o text that is sent to the receiving party 34 as 
an SMS message. Optionally, the terminal. 30 may also include the file type (e.g. , 
image, ^audio, etc:) of the attachment with the URL address in the SMS message. . 

25 The receiving party 34 thus rc^ceives ra message containing the text message^ the . 

link to the server 32 where the image (or other attached file) is stored and, optionally, a 
file type associated with the attachment. The receiving party may choose to download 
the hnage from server 32 using, e.g., WAP, to his or her terminal 34, This can be 
accomplished, for example, using the signalling illustrated in Figures 4(a) and 4(b), 
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Therein, the receiving terminal 34 sends, eig., a Wireless Session Protocol 
(WSP) request with the URL to a WAP Gateway/Proxy 40, which provides protocol 
conversion, encoding/decoding, etc. of the- signals transmitted therethrough. For^ :r 
exacqile, the WAP Gateway/Proxy 40 can translate the: WSP request to a HyperText 
5 Transfer Protocol (HTTP) request which is then sent over the Internet to the server 32/ 
The server' 32 then returns (Figure 4(b)) an HTTP response, including a Wireless 
' Markup Language (WML) coded attachmeiit/ to the WAP Gateway/Proxy 40. The 
WAP Gateway/Proxy 40 converts thiis messge into, for example, binary encoded WML 
to reduce the number of bits to be transmitted over the air interface back to the tenninal 

10 34. ^- • V. :vc^ ■ . 

If the terminal 34 doesn't support imaging, or more generally the'file Q^e that 
was attached, then the: receiving party 34^c6uld 'iIlstead' access the using; for 

exanq)le, an HTML^browsef associated ^with atconqiuter terminal 38 that has access to 
the server 32'bverthe'Interiiet/-. - ' ■- '^"^ :^vvO:: \.'%.^>^:. i-n. v . ;.• • ^ ■ 

15 Thus; exisnq)lary embodiiiijents of the^present invjentidn solve the problem of 

handling attachments and providing a service that provides similar functionality to e- 
:mail:in radiocommtmication systems, yet is less complex to implement The number of 
configuration parameters can bc rkept to a minimum for: the methods according to the 
present invention, as compared with what would be reqiiired for an e-maill application. 

20 For example, such configuration parametersxcan include the SMS^se 

number^andthe.image''server-URL;'- • /'m:: >kL bV'^:^>:.>•.;^::A^^•=;v^ v -^''"^ \\::-t 
^ /\ All terminals that support WAP and'SMS,^notdimited to cellular technology, 
will be able to send ahd^receive these kind of \messages;.: However, since the; foregoing 
exemplary embodiments have been described in -thercontext of radiocommunication 

25 - systems; Figure 4 is provided"herewith :as^a representation of an exemplary c^^ 

• mobile radiotelephone system- in which the present .invention can be. implmented, ' : * 
including an exemplary base station 1 10 and mobile station 120. The base station : 
includes a control and> processing unit 130 which is connected to the MSG 140 which in 
mm is connected to the PSTN (not shown) . General aspects of such cellular 

30 radiotelephone systems are known in the art, as described by U.S. Patent No. 
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5,175,867 to Wejke et al., entitled "Neighbor-Assisted Handoff in a Cellular 
Communication System," and U.S. Patent Application No. 07/967.027 entitled "Multi- 
. ^ niode Signal Processing," which .wajs filed on October 27, 1992, both of which are 
incorporated in this qiplication by reference. 
5 The base station 1 10 handles a plurality of voice channels through a voice 

channel transceiver 150, which is controlled by the control and processing unit 130. 
. Also, each base station includes a control channel transceiver 160, which may be 
capable of handling more than one control channel. The control channel transceiver 
160 is controlled by the control and processing unit 130. The control channel 
10 transceiver 160 broadcasts control inforaiation over the control channel of the base 
station or ceU to mobiles locked to that control channel. It will be understood that the 
transceivers 150 and 160 can be ,inq>Iemented as a single device, like the yoice and 
control transceiver ,170, for use withrDCCH^^^ DTCs that share the same radio 
carrier frequen^.; . ; , . 

15 The mobile, station 120 receives th^.infonnation broadcast on a control channel 

at its voice, axxd a^ntrol cluuinel transi^iv 170, Then, die processing unit 175 . . 
evaluates the received control channel information, which includes the characteristics of 
cells that are candidates for the mobile station to lock on to, and determines on which 
cell the mobile should lock. Advantageously, the received control channel information 

20 not only includes absolute information concerning the cell with which it is associated, 
but also contains relative information concerning other cells proximate to the cell with 
which the control channel is associated, as described in U.S. Patent No. 5,353,332 to 
Raith et al., entitled "Method and Apparatus for Conomunication Control in a 
Radiotelephone System," which is incorporated in this application by reference. 

25 While the sender of the SMS message and its attachment may be ^miliar with 

the capabilities of the recipient's terminal, this is not required. If, for example, the 
sender transmits an attachment that the receiver's terminal 34 does not have the 
capability to decipher and/ or output, the WAP technology can negotiate with the 
server 32 to deliver the message in a format that is understood by the terminal 34. If 
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the recipient doesn't have a WAP terminal, then the attached file could be accessed 
through the Internet as an ordihaiy HTML^ ^ 

While the present invlenfidh has been described using the foregoing exemplary 
embodiments, these embodiments are intended to be illustrative in all respects, rather 
5 than restrictive of the present invention: For example, although the term "mobile** has 
been used throughout this specification, the present invention can be s^plied to systems 
and methods wherein any type of remote equipment which supports &e message iservice 
is originating or receiving the message, e.g., a portable unit, a personal digital 
assistant, a data terminal, etc. ' ^ - ^ ' ' 

10 Moreover, although the foregoihg^exempiary embodiments refer to messages 

which originate iat "inobiles", those skilled in the art will also recognize that th6 present 
invention can also be applied where other tj^ of equipment drigmate the message, 
e^gv,- PSlT4s or data networks. • Fiirtherv Mttfbttgh theprdsent invratibn has been 
exemplified by embodiments which refer to the GSM, the present invention is equally 

15 applicable to any system or standard (e.g.V PDG of- ADC)i. - Thus, the scope of the 
present invention is instead set fbrtti by the aprpended-claims and 



all equivalents and modifibatioios eithbiacdd thereby/ ^ 
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.WHAT IS CLAIMED IS: 

1. A method for transmitting a text message including an attachment thereto 
.in a radiocommunicarion system comprising the steps of: 
5 transmitting said text message to an intended recipient's terminal via a 

first server, said text message including an address to a second server; 
sending said attachment, to said second server; 
transmitting a message from said intended recipient's terminal to said 
second server using said address received, in said text message; and 
10 receiving, from said second server, said attachment. 



. i ■ . 2. . The method of claim^lv:Wherein^ attachment is one of an image file 
and an audio file.? - : l . , - 

1^ 3. The method of claim 1 , wherein said steps of transmitting a message and 

receiving said attachment are .performed using wireless access protocol (WAP). 

4. The method of claim 1, wherein said step of transmitting said text 
message further comprises the step, of : > 
20 including, in said message, a file type associated; with said attachment. • 

- 5.; . ^ The method of claim 1^: wherein said step of receiving said attachment 
further conq)rises the step of : 

: rtsceiving said attachment at said intended recipient's terminal. 

25 

6. The method of claim 1, wherein said step of receiving said attachment 
^ further comprises the stqp of: 

receiving said attachment at a conq)uter terminal. 
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7. The method of claim 1, wherein said intended recipient's terminal is a 
cellular telephone. 

8. The method of claim 1 , wherein said text message is a short message 
S : service (SMS) niessage; ' -i^-- -^j . . : - 

9. A radiocommunicatioii system^ for traimmitti^^^ text message including 
an attachment thereto in a radiocommunication system comprising: 

means for transmitting said text message to an intended recipient's 
10 terminal via a first server ^ said text message including an address to a second server; ^ 
means for sending said attachment to said second server; 
>■ means for-transniitting a tii^sag^ recipient's terminal 

to said second server using said address received in said text message; and^ 
means for receiving, from said second server, said attachment. 

10. The^system of claim 9v wherein' 
and an audio file. 

11. The system of claim 9, whereiiicsaid means fof^transmitting a message 

20 and receiving said attachment are performed^using wireless .access protocol (WAP). - ■ 

- ;:. ^.12/. - Thfr system of claim 9i wherein- said* meansfort^ text 
message further conq)rises: ^ ' ^ ; : ; ^ 

' ; meazis for- including,' in' said niesss^e; a file type associated with said 
25 attachment. <• 

13. The system of claim 9, wherein said means? for receiving said attachinent 
further comprises: /• ^ ^ ' :. ■ ■ I 

means for receiving said attachment at said intended recipient's terminal. 

30 
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14. The system of claim 9, wherein said means for receiving said attachment 
further conq>rises: 

means for receiving said attachment at a computer terminal. 

5 IS. The system of claim 9, wherein said text message is a short message 

service (SMS) message. 

16. The system of claim 9, wherein said intended recipient's terminal is a 
cellular telephone. . 

10 

17. A mobile station comprising: 

a transceiver for transmitting and receiving messag^; including a text 
message having an attachment thereto; and 

a processor for controlling said transceiver and for including, in said text 
IS message, an address to a server whexeiii said attachment resides. 

18. The mobile station of claim 17, fitrther con^rising a memory wherein 
said address is stored. 

20 19. The mobile station of claim 17, wherein said address is a uniform 

resource locator (URL). 

20. The mobile station of. claim 17,. further comprising: 

means for querying'a user of said mobile station regarding whether said 
25 attachment is to be transmitted with said text message. 
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